ED 086 544

AUTHOR
TITLE

INSTITUTION
SPONS AGENCY

PUB DATE
NOTE

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

DOCUMENT RESUME -
SE 017 205

Sganga, frank

Success in Mathematics Through Aural Reading
Techniques (SMART).

Volusia County Schools, De Land, Fla.

Bureau of Elementary and Secondary Education
(DHEW/OE), Washingtomn, D.C.

Feb 73

27p.

MF-$0.65 HC-3$3.29

Achievement; *Autoinstructional Aids; *Basic Skills;
*Elementary School Mathematics; *Evaluation;
*Individualized Instruction; Instructiong
Instructional Materials; Mathematics Education;
Multimedia Instruction; Reading Skills; Research;
Tape Recordings

Elementary Secondary Education Act Title III; ESEA
Title III :

The focus of this prozject was to individualize

mathematics iostruction for fifth- and sixth-grade students. Tapes
and student study sheets were prepared for different ability levels.
These materials allowed teachers to place students in a
self-instruction package commensurate with the students' ability and
allowed students to proceed at their own rate. The audio-tutorial
component insured that students who had reading problems could make
use of the individualized instruction The program freed the teacher
to work with students individually and prepare for whole-class
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ABSTRACT

FOCUS: The focus of this project was to individualize mathematics'
instruction using locally prepared tapes and student study sheets.

FEach student had a tape player equipped with esrphones which allowed
him to proceed at a rate commensurate with his ability. By recording
the math lessons, an attempt was made to relieve the teacher of the
necessity of merely dispensing information so that he would be free to
work with students individually. Also, the tapes permitted the student
to make progress in math even if he was a poor reader.

OBJECTIVES: The major objectives of the project were:

1. The fifth and sixth grade students will be sble to use computational

"skills more nearly commensurate with their aptitude as evidenced by pre-
and post-test gains of the Stanford Math Achievement Tests when compared
with a control group.

2. The fifth and sixth grade students will be able to use cdmputational,
skills more nearly commensurate with their aptitude as evidenced by pre-
and post-test gains of the Math Symbols and Vocabulary Test when
compared with a control group.

3. The sixth grade sgtudents will be able to use computational skills
more nearly commensurate with their aptitude as evidenced by pre- ahd
post-gains on the Volusia County Math Survey when compared with a
control group; and the general ability of the experimental and control
groups will be measured by the Toga Test.

ACTIVITIES: The first phase of the program was student diagnosis and

orientation; the student's computational skills were diagnosed using
general achievement and "facts" test. After dlagnosis, the student
was placed in a unit (student study booklet and tape) which was best

- sulted to meet his mathematical needs. He would listen and study for

a couple of "steps,” then turn off the machine and do the next "step"
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which was a practice exercise, - The answers were checked using
"Key to Practice Exercises" found in the appendix of the student
study booklet. ' ’

If there were errors, other than careless mistakes, he could replay

the tape or consult his instructor. These procedures continued until

the student completed his booklet and passed a test covering the

booklet .,

EVALUATION: The students in the experimental and control groups were
pre- and_ﬁost-tested using Stanford Math Achievement, Math Symbols and
Vocabulary and Volusia County Math Survey Tests. The groups were
heterogeneous, matched for grade, and of comparable mathematical ability.

FINDINGS: An analysis of covariance was performed by Dr. Iouis Bashaw
at the University of Georgia. On all tests, the gains were in favor of
the experimental group at the .0l level.

COMMENTS :

1. The materials were found to be more successful in heterogeneous
situations.

2. The students do not work on the tapes all the time, but they are
their main vehicle for math instruction. The teacher will supplement
the program with "whole class activities,” individual and small group
activities, commercially produced workbooks, textbooks, and manipu-
lative aids.

3. There is no need for a one-to-one correspondence between tape players
and students; the ratio is about 2 to 3, players to students. The
- materials can be used in listeniné centers.
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IRTRODUCTION 3
Basically, the desieon is to individualize mathematics instruction
usig specially-prepared tapes and student study sheets.  Each
student has a tape player equipped with earphones which allows
him to proceed at a rate commensurate wilh hig ability. DBy
recording the mathematics lessons, we hope to relieve the teacher
of the nccessity of mercly dispensing information so that he
will be frece to work with students individunlly.- We want to
help cach student with IS parvticular problem, to remove the
pressure to "keep up' that is inherent in lecture-type, whole-
class-orientated situations, and to.allow the more mathematically
capable student 1o forge ahend withoutl restraint,

‘Finally, our ultimate goal is to help cvery student achicve

success in mathewratics by providing him with as much personal
attention as possible.

CONTEXT OF PROGRAM (Community and Environment)

The Volusia County School System serves about 35,000 students
through 52 schools., About 25% of the student population lives in
rural arcas. Our school system and the comnmunity it sevves
containg no unique tactors that would hinder the exportation of
Project SHMART,

PROGRAM DESChTP YON
1. SCOrE (target population and objectives)

Initially, the project was designed to serve low achievers
in mathematics at the secondary level., lowever, during our
first year of operation, we became aware of the need to '
apply our technigues of individualizing instruction to the
elementary level. It was at this level that we started
serving the total population.

PRINARY OBJECTIVE: The student will be able to use comp-
utational skills more nearly commensurate with-his aptitude
as measured by the STANFORD ACHIEVEMENT TEST as indicated
by significantly higher scores on a post test.

SECONDARY OBJECTIVES:

a) Improve reading skilis- :

b) Improve students' self-concept by having them work at
their own level using success-oriented materials. They
will thereby perceive themsclves as better math students.

¢) Allow students to work independently at their own levels,

d) Teachers will be free t® work 90% of the instructional
time individunlly with studente,

e) Improve teachers attitude toward meeting individual
nceceds of students. ) |



2. ACPIVITIES

Each cla LSS O0Mm is equipped with a tape ploayer and a headset
for cach student. Prepnved tapes will be available for cach
Studont‘s use, These will guide him thioueh mathematical
concepts and processes in small steps. As he listens to

the tapes he will be responding on specially-prepared work-
sheets. While the worksheets will be in outline form, the
tapes will contain detailed explanations aimed at providing
a depth of understanding of the topic.

At the start of the year, the level of cach studeni's ability
in math is detecrmincd, and he beging work in the appropriate
booklet. F¥ach bhooklet contains detailled exnlanations,
practice exercises, roeview -exervcises, and sclf tests.
Successful completion of a self test allows a student to
take an achicevement test which is administered by the teacher.
Three nchlovcmcnt tests (A,B, and C) are available for ecach
unit of worlk.'

Ay
After completing the practice cxercises in his booklet, the
student can compare his results with answer sheets readily
available to him., Incorrect responses will be checked and
‘and corrected. If the student has difficulty in locating
‘his errors, he may replay the tape or consult the ins Llun o Nul
The 1mpor'%nco of these two rfeatures camiot be. overemphasized.
The tireless tape can be immediately rewound and roplaycd
as often as necessary.

e What is even more important, however, is the fact that the
student may go to the teacher's desk to get his question
answered \ITnOUT FEAR OF EMBARRASSMENT, This personal
aspcct of the program is of prime importance in mathematics
where to fall behind is taiatamount to failure due to the

. highly-structured nature of the-subject. With this approagh

ST ., the teacher will alsc be free to circulate among qtudents

o to help them as needed.

Care will be taken to ensure that activities are varied,

and reasonably short. While the primary cuphagis will be

on the individualization of instruction, therce will also

be regularly scheduled "WHOLE CIASS ACTIVITIES'" to foster

the interchange of ideas through group discussicns. Such

activities will involve areas of mathematics related to but
" not dependent upon what has already been learned. (For
' example, d study of the slide rule, how to count in different
numbe:’ systems, the experimental determination of "pi'",
and so on.)

3. VPRESERVICE AND INSERVICE TRAINING

o At the start of the school year, a two-day workshop is

- held, with one day allocated for oricntation of new projcct
‘ teachers.  During the orientation, teachoers are famil-
iarized with the hardwarc, software, terminology and the’
contents of the tcecacher's manunl,

' ERIC 5
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4. TFACILITIES
No gpceeial facilities arc nceded.

5, MATERIALS AND EQUIPMENT

CLASSROOM COST

180 studentsi )
CF
33 Players @ $22.00 $726
" 33 Headsets @ $6.00 : 198
- 150 Rechargeable Batteries @ $1.00 V 15C
3 Battery Rechargers @ $6.00 _ 18
v 100 Tapes @ 70¢ o 70
200 sStudent Study Sheets @ 10¢ 20
b . . S s1182
Cost per pupil for first year $6.57.
- . Cost per ﬁupil for three years $2.19,
1 | |
, 6. PROJECT BUDGET
i .
. See next page.
o




SUPPORTTRNG BUDGET SULLIARY

SROJLECT SMUART

Sunte
Acct., . Iten Lxpense Class and licem 4 Budgetod Amount

ADMINISTRATION 100 -

2014 1 Sceretlary/Typist - $ 4,500.00
2014 2 Clerk 4 p 4.,000.00
2014 < Part-Time Clerk (3 months)'. o 1,000.00
2054 4 Matoriéls and Officce Supplics GO0, 00
TOTAL AD:‘-.]I NISTRATION - $10,100.00
INSTRUCTION 200
2213 . '1 _ Stipends and Prbfessional Salaries 25,800.00
2214 2 Profesgional Snlarf: | .
Mathematics Specialist ) 3,055.00
2241 3 Audio~Visual BSupplies ' ' 2,100.00
2250 & Teaching Supplios . | A 7,5G63.00
2260 5 . Travel and Por Diem 8,013.00"
2270 6 Contracted Services ! Z2,000.00
3030 7‘ Conference participants other than
Volusia County ) 864.00
TOTAL INSTRUCTION | R $60,300.00
) OPERATION CI' PLANT 600
2340 1 Telcephone Service ' 200,00
TOTAL OPERATION OF PLANT ‘ . $ 200.00
MAINTENANCE OF PLANT 700
2420 1 Repair of lnstruo£iona1 Eqguipnent o 500,00

TOTAL MAINTENANCE OF PLANT - 3 50G.C0




ﬁézt? ‘Itcm xpense Class and Ttem | Budgeted Amoﬁnt
I_“IXE]) CHARGES 80‘0
v 2610 1 Vorkmen's Compensation Insuranéé IOOlOO
2660 1 Retirement - Instructional- Personncl 3,600.00
2 Rctircmcnt - Non~Ins£ructipnnl Personnel = . 1,000.00
. TOTAL "FIX‘L')D CiIARGES $ 4,700.@0
CAPITAL OUTLAY 12_30
2844 1 150 Cassette tape players @ $22.00 3}300.00
2 150 Hleadsets @ §7.00 ~ 1,050.00
b - 3 3 Steel storage capiths @ $70.00 ' - 210,00
: 4 8 Listening centers @ $50.00 - 401‘0.(:)0
5 1 stencil cabinet @ $75.00 ' ' . 5.00
~ -6 12 Shelves @ $40.00 ;" S 80.00
TCTAL CAPITAL OUTLAY _ | $ 5,515.00
| TOTAL . g | $81,315.00
i
(.




D, CO5T EFFECTIVE ANALYSIS

Prepaved by Dr., Crane Walker

The following inforiation provides a cost/benefits analysis of a
"Title I11 program entitled SMART (Success in Mathematics through Aural
" Reading Techniques) and compares its cost/benetits to conventional
- math instruction as offered in Volusia County. 1t is hoped that this

cost/benetits analysis will impart valvable mansgement information for
the cvaluation of this project.

Educational costs arc very difficult to retrieve and this county
is currently expending large sums of money to improve its ability to
retrieve costs related to specific programs. For the purposes of this
Yaper the following assumptions arc made:

1. Al} expenditures made by the county board of education are
in support, dircctly or indirectly of educational programs.’

2. Yecarly costs, per student, do not vary significantly k-12.

3. Ycarly costs can be recasonubly pro-rated on the basis of
instructional time devoted to a subject's areca, i.cj since
math instruction at the clementary level requires onc-sixth
of the instructional day, onc-sixth of the yecarly costs per
pupil can be reasonably allocated to the math program.

The writer recognizes that assumption$ two and three do not
accurately reflect the conditions existing in this school system, but
the reader will find that they are mude only for the purposes of this
paper and their accuracy is not essen:ial to the conclusions of this
report. ' :

Elewmentary students in Volusia County receive one hour's instruction
In math on.a duily basis. In some schools this is done in a sclf-con-
tained classroom and in others it is dowe on a departmentalized basis,

Q 9
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} The predeminant mode of instruction is scope and sequence of a state
approved textbook. '

- For the last three years Velusia County has had w Title TIT pro-
ject entitled SMASKRT shich has attempted to amprove math instruction
by developing prograined instruction presented through casscetie recorder
and providing individoalized programs according to the needs of students.
The programs are scltf-pacing and partially selt-ponitored, but are also
monitorcd by the student's teacher who assists the student with any
probicms and periodically evaluates his progress,

The math supervisor for the county has stated that the goals of

the math curricuhwn for clementuary students arc threefold:

1. to provide computaticnal skills in the four basic operations
(addition, subtraction, multiplication and division) with
whole numbers, decimals, and {ractions,

2. to apply these skills accurately and appropriately to problem-
solving,

3. to provide a knowledge of those concipts on which higher
mathematics is bascd.

For the purposes of this paper, these goals have been labeled as
ccomputational skills, applications, and concepts, and assigned wejghts
o ' of 40, 40, uand 20, respectively. These weights are of course, arbi-

g trary but consistent with cestimates of importance provided by the
. math supervisor. : :

: Participants in the SMART program and the control students

o received one hour per day of math instruction over a repular school
ycar. The tcachers of both groups were expericnced elcementary math
tecachers.,  SMARYT teuachers received in-service instruction to famili-
arize them with the hardwarce and software to be used in the program.

As a portion of the evaluation of the SMART program, pre and post

test scores on three sub-tests of the Stanford Achicvement Test were
obtained for sixth grade students enrolled in the SMART program and a
control group of sixth grade students. There were 91 sixth prade
students in the SHART program and 120 controls. The pre-test was ad-
ministered in September, 1971 and the post-test was administered in

- ' May, 1972, Analysis of covariance was used to analyvze the results,

! A complete evaluantion report is available at the Volusia County In-

! structional Ceanter or through the Title @1l office of the State Depart-

ment of Educatfon in Talluhassee.

i

i .

A This report will arrive at an efficiency factor based on the
benefits of the SMART progpram and the conventional program as estimated

\ by the Stanford Achievement Test results and the estimated costs using

[ the assumptions previously outlined.

- | o
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The results of the pre and post test results are piven in Table 1§,
The results are reoported in pgrade eguivilent scores a2 should be read
as follows. 7The average performance for the controjs on the pre-test
was cquivalent to the expected performanse of an average student in
the fourth grode and siath month of school,

STANFORD ACHTEVEMENT TEST--PRE AND POST TEST RESULTS
IN GRADE-EGUIVALINCY SCORES
FOR SMART STUBENTS AND CONTROLS |

Srae SPw Gmmm M e eem e Mem e R Geen S pem S e S e A e e S SreA  Gma Aot Same  Sm B g feen S s e eee e S

STANFORD SUB-TESTS CONTROLS SMART
n=120 n=291
PTC [‘BOSt ne DOSt
COMPUTATIONAL SYILLS 4-6 4-8% 4-7 5-8 1/3
APPLICATIONS 4-6 5-0 5-0 5-8
CONCEDPTS . 5-1 5-4 5-4 6-2

Gt um T G S gem Sl he GO Bew A Gvne Gme TR e b G S e G4 Ve Bee O O g Gaee G Gt e e ame e 8w eie mmea

Toble 2 shows the net gain in months from the pre to the post
test. This table should be read as follows: 1In the arca ef concepts,
the control students showed an average gain of three wonths while the
SMART students showed an average gain of cight months.

TABLE 2

AVERAGE GAIN IN MONTHS FOR CONTROL AND SMART GROUDPS
BASED ON STANFORD ACHIEVEMENT TEST SCORES

Caw e B Gm S e GRE fem GER Gr4 e e wae M Ge G RS s e S cees W Mt SRS G Sen s T Bt G Gedl Sem Gem Vet pas

STANFORD SUB-TESTS CONTROLS SMART
COMPUTATJONAL le-u.s . 2% 11' 1/3
APPLICATIONS .4 . 8
CONCEPTS o 3 8

11



As previously stated, ecducational costs are difficult to retvicve.

\ For purposes of this analysis the figure of §739* per pupil (in average
daily mecbership) is used. Pro-rating costs on the same basis as in-
structicnal time, we arrive at an estimate of $123.17 as the total cost
of providing a vear of math instyuction in Volusia County. If we assign
the weights of 40-40-20 to the three gouals of the clementary propram, e
arrive at the instructional costs for cach of the goal avcas as presented
in Table 3. The instructional costs are slightly higher tor SMART stu-
dents, since the direct costs of this propram for 1971-72 have been pro-
rated among the participants, This was approximately $2.30 per student.

TABLE 3
AYERAGE COST PER YEAR OF MATH INSTRUCTION
FOR STATED PROGRAM GOALS

PROGRAM GOALS " CONTROL © SMART

COMPPUTATIONAL SKILLS L $ 49.27 ~§ 50.19

APPLICATIONS . 49.27 ~ 50.19

« CONCEPTS 24.63 25.09

PROGRAM COSTS $123.17 $125.47
x *Source: Superintendent's 3rd Annual Statistical Report - School Year

<

s 1971-1972 -
12 .




I£ we divide the costs (presented in Table 3) by the average month's
gain (presented in Table 2}, we arrive at an estimote of the averdge cost
per month of gain for program goals. These data are prezented in Table A,

4

TABLE 4

AVERAGE COST PLR MONTH OF GAIN

PROGRAM GOALS CONTROLS SMART
COMPUTATIONAL SKILLS $19.71 § 4.43
APPLTCATIONS 16.42 6.27
CONCEPTS 6.16 3,14
‘ $ 41.29 $ 13.87

- o S Gt Bwv s P av S Eer e Gem e bt v Gmem e Ben e e W Ss W Gin Wt in b Srme  Sat fmn P e S Bee Sy e

* These results indicate that the SMART method of achieving stated
progrim goals is far more cfficient than the conventional methods of
instruction and when evaluated on a cost/benefits basis, SMART is morce
cffective by a factor of approximately 4 to 1. '

The reader may wish to challenge some of the assumptions made by
this analysis, 1t is obvious that much voom for debate exists., It is
; felt however, that a chanpe in assumptions and any alternate method of
f : evaluation would yicld a similar ratio of cost to benefits in favor of
the SMAKT progran. '

13.




BITCTIVE #1

The 5th and 6th grade gtudents will he able to use computational
skills morc nearly comncnsurate with their aptitude as cvidencoed
by pT°~p0°L test gains of the Sianford Moth Achievement Tests
when compared with a control group.

OBJECTIVE #2 o

The S1h and Gth grade students will be able to use computational
skills more nearly commensurate with their aptitude as evidenced
by pre-post test gains of the Math Symbols and Vocabulary Test
when compared with a control group.

OBJECTIVE #3

~The Gth grade students will be able to use computational
skills more nearly commensurate with their aptitude as evidenced
"by pre-post gains on the Volusia County Math Survey when
compared with a control group; the general ability of the
ehp011mental and control groups will be measured by the Toga
Test.

o Operational definition:

"Computational skills" -~ defined as those facts and
‘algorithmic processes necesgery to solve hasic math
problens,

& " Procedures and Instiruments:

Stanford Achievement Test
Volusia County Survey Test

Math Symbols and Vocabulary Test
Toga

Findings and Counclusions:

The gains were in favor of the experimental group at the

.01 level in the 5th and 6th grades. There was no signiflicant
difference between 1971 and 1972 general ability of the

6th graders. The 1972 group using SMART showed much greater
computational skill than the 1971 non-SMART group. There

was no significant difference in the reading scores on the
Toga Test, but there was significant difference on the

Math S whols and Vocabulary Test in favor of the experimental
group. '

[

}
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GRADE 5

SMART

Control

SMART

Control

SMART

Control
b

SMART

" Control

SMART
Q

Test 1

Prre

Test 2
Pre
17, 54

15.00

Test 3
Pre
18.21°
14,52

Test 4
Pre
21.45

18.90

Test 5

Pre

16.82
15.02

ANALY SIS OF COVARTANRCE

Arithuetic Computation

\ Posi , - Gain
28.12 7.57
19.71 76

Arithmetic Concepts

Post Gain
23.32 5.78
16,76 o 1.76

Arithmetic Applications

Post Gain
22,32 4,11
14.48 . _.o4

Math Symbols and Vocabulary

Post Gain
29,87 ‘ 8.42
22.93 ' 4.03
Attitude
Post Gain
17.20 - .38
14.60 -.42

15

Differcence

6.81 .

Differcnce

4.02

Differcnce

4.15

Difference

4,39

Differcnce

.80

Significnin:

1%

Significuanc

1%

Significang:

1%

Significance

1%

Significancé

Not



dontrol

Control

Control

Control

(}ntrol

1

ANALYS1S OF COVANIANCE

Arvithmetic Computation

Post Goin
30.34 - 9.87
21.61 1.54

Arithmetic Concepts

Post Gain
. 23.62 5.62
18.07 1.46

Arithmetic Applications

Post Gain
93.16 4.57°
' 18.60 9.41

Math Symbols and Vocabulary

Post Gain
31.19 7.92
25,47 2.86 .

Attitude

Post » 'Gain

21.86 © 4.50
v ~1.02
17.04 16

Diffcrence

&.33

Differcnce

4.1¢

Difference

2.16

Difference

5.06

Diffecrence

5.52

Significanc

1%

Significanc

f
1%

Significanc

1%

Significanc
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RIC

A .1 7ex Provided by ERIC

'The graphs which follow are results of a test given

to all Volusia County sixth grade students. The thrce graphs

are of schools having Project SMART in 1972, but not in 1971.
This year's graph of Starke and Ormond DBecach Elementary ave
above last year's by at least 10% for all operations; South

Daytona's 1972 graph is above in all but two cases,

17
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INTER-OFFICE MEMORANDUM

R A R R R AL A R I

T0: JACK DUNCAN
FROM: CRANE WALKER, PROGRAM EVALUATION SUPLRVISOR

SUBJECT: EQUIVALANCE OF SMART STUDLNTS AT ORMOND BEACH ELEMENTARY

The following data* were obtaincd on the two sixth grade groups foxr 1970
and 1971 pertaining to their Test of General Ability:

1970 1971
Mecan Raw Score 52.56 54,07
Standard Deviation 13.86 12.59
Number of Students <31 - 80

Y

The observed difference was tested using Fisher's Z test of difference

: between means: The z value obtained was .75 which is not significant

L at the .05 level.

: ' Both groups were functioning in a normal range of intelligence with no
v significant differences between the two groups in ability

§ *Data used for comparisons were 5th grade TOGA scores for both groups.

.

‘2
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INTER~OFTFLCE 1B L<O RARNDUY

TO: JACK DUNCAN
TRCH: CRANE WALKER, PROGRAM BVALUATION SUPERVISOR

SUBJECT . EQUIVALANCE OF S‘inl\'l STUDENTS AT SOUTI! DAYTONA ELEMENTARY

The following data® were obtained on the two sixth grade groups for 1971
and 1972 pertaining to their Test of Goneral AbLili Ly

1971 ‘1972
Mean Raw Score 48.24 51.01
Standaxrd Deviation 15.05 14.09
Number of Students 110 66

The observed difference was tested using Fishexr's 7 test of difference
between means. The z valuc obtained was 1.23 which is not significant
at the .05 Jevel. '

Both groups were functioning in 2 normal rdnge of intelligence with no
51gn1f1Cdnt differences between the two groups-in ability.

*Pata used fox comparisons were 5th grade TOGA scores for both groups.

-
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INTER-OFFICE MEMORANDUM

R e R R R O A R O

TO: JACK DUNCAN
FROM: CRANE WALKER, PROGRAM EVALUATION SUPLRVISOR

SUBJECT: EQUIVALANCE OF SMART STUDENTS AT E. 1. STARKE ELEMENTARY

The following data* were obtained on the twou 'sixth grade groups for 1971
and 1972 pertaining to their Test of Gencral Ability:

1970 1971
Mean Raw Score 49,11 52.33
Standard Deyiation 14.40 13.38
Number of Students 66 80

The observed difference was tested using Fisher's Z test of difference
between means. The z value obtained was 1.39 which is net significant
at the .05 lcvel. - :

Both groups were functioning in a normal range of intelligence with no
significant differences between the two groups in ability.

*Data used for comparisons were 5th grade TOGA scores for both groups.
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INTER-OFTICE

R A R R R R R R AR ORI
.

TO: JACK DUNCAN
FROM: CRANE WALKER, PROGRAM EVALOATION SUPLERVISOR

SUBJECT: READING SCORES FOR PROJICT SMART STUDENTS

Very littlc data is available on which conclusions can be dryawn.
Stanford Achievement Tests werc administered to sixth grade students
at Stavke Elementary School in Spring of 1971 and 1972. The results
on the Word Meaning Subtest were as follows:

N MEAN . STANDARD DEVIATION
1971 60 23.20 9.66
1972 88 25.66 10.87

A "t" test on the observed difference yielded a value of 1.42 which

is non-significant., The change in scores was in the predicted dircction
but was not statistically significant. You have the data relating to
Math Symbols and Vocabulary which should also be reported.
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CONCLUSIONS AND RECOMMENDATIONS

Introduction

Project SMART is designed to individualize mathematics
instruction using specially prepared tapes and student study
sheets. Each student has a tape player equipped with ear-
phones. By using tapes that are correlated with the printed
material each student is allowed to proceed at a rate com-
mensurate with his aSility.

The recorded mathematics lessons call for very little
whole class lecture-type instruction and allows the teacher
to spend a major portion of the time in working individually

with students,

Innovativeness

Procedures used in Prbject SMART are found in less than
five percent of the school districts in the State of Florida.
Although this project might not be considered highly innova-
tive by 1973 standards, it was definitely so at its inception,
since this project began with the development of the cassette
tape. Project SMART has individualized mathematics inétruction

in a most unusual and interesting manner.

Effectiveness/Success

Evseluation logic and rationale as well as described

désign, procedures and methodology seem to have been the

weakest feature of the project. Accuracy of the data pro-
cessing, selection of assessment instruments, and the data
analyses that were performed were the stronger features of the

evaluation. Numbers and kinds of subjects for the experimental
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and control groups seem to have béen selected without any
apparent logic or rationale. In addition, conclusions from
the data analyses, in most cases, must be inferred from com-
puter printou:s because clearly stated narrative conclusions
based on the data analysis were not presented. Pre and post
test scores of experimental students by various instruments
secmed to demonstrate educational significance for the pro-

ject.

Cost Effectiveness Analysis/Economical

A major consideration in any innovative educational
endeavor is cost effectiveness. This program has achieved
educationally significant gains at a very modest cost.

Start up or installation cost per pupil is based on full
day utilization serving approximately 180 students with each
33 sets of materials. Local school costs could, in many
instances, be substantially less than that presented in the
project documentation if any of the hardware is already in
the school.

Continuation costs would appear to be very small for
this project and could probably be completely absoryed by

reallocation of existing funds.

Exportability

There is no question as to whether other school districts
will find'this practice feasible since there are‘already
second and third generation classes that have installed SMART?
The cost effective analysis by Dr. Walker indicates that the

cost per month of gain is almost three times less than the
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existing program. If this benefit to cost ratio is mazintained
in this school system and sustained in other school systems

then the adoption of the practfce should be widespread. The
project is presently capabie of preparing the tapes and book-
lets needed by other school systems. If this dissemination
effort-is continued or expanded the practice can be commuinicated

easily to other school districts.

Conclusion

Project SMART is a unique and unusual method of individual-
izing mathematics instruction using printed programmed materials
along with cassette tapes.

Educaticnally and statistically significant gains have
been achieved althougﬁ adopting systems should probably give
more careful attention to research design and data treatment to
ensure validity of résul;s.

This project can be adopted by another school system for
& very nominal start-up cost and can probably be maintained by
a reallocation of existing funds.

Although’Project SMART is a complete individualized
mathematics instruction program any adopting system would
probably modify and add-to this program to suit their particular

needs.
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